
 

 

 

 

 

 

 

Energy  Research  and  Development  Div is ion  
FINAL  PROJECT  REPORT  

21st CENTURY INSTREAM FLOW 
ASSESSMENT FRAMEWORK FOR 
MOUNTAIN STREAMS 
 
Appendices 

MARCH  2011
CEC ‐500 ‐2013 ‐059 ‐AP  

Prepared for:  California Energy Commission 
Prepared by:  University of California, Davis 
      Land, Air and Water Resources 



 

PREPARED BY: 
 
Primary Author(s): 
 Gregory B. Pasternack, Principal Investigator 
 Anne Senter 
   
University of California, Davis  
Department of Land, Air and Water Resources 
Davis, California 95616 
 
Contract Number:  500-02-004 
Prepared for: 
 
California Energy Commission 
 
Joseph O’Hagan 
Contract Manager 
 
Guido Franco 
Project Manager 
 
Linda Spiegel 
Office Manager 
Energy Generation Research Office  
 
Laurie ten Hope 
Deputy Director 
ENERGY RESEARCH AND DEVELOPMENT DIVISION 
 
Robert P. Oglesby 
Executive Director 
 

DISCLAIMER 
 
This report was prepared as the result of work sponsored by the California Energy Commission. It 
does not necessarily represent the views of the Energy Commission, its employees or the State of 
California. The Energy Commission, the State of California, its employees, contractors and 
subcontractors make no warranty, express or implied, and assume no legal liability for the 
information in this report; nor does any party represent that the uses of this information will not 
infringe upon privately owned rights. This report has not been approved or disapproved by the 
California Energy Commission nor has the California Energy Commission passed upon the 
accuracy or adequacy of the information in this report. 



i 

ACKNOWLEDGEMENTS 

This research was supported and funded by the Public Interest Energy Research Program of the 
California Energy Commission through the Instream Flow Assessment Program of the Center of 
Aquatic Biology and Aquaculture of the University of California, Davis. This project involved a 
large collaborative effort that was only possible by gracious contributions of effort and 
resources by many people, including relicensing stakeholders, their consultants, our paid 
project staff, and UC Davis student volunteers. For the UC Davis contingent, we thank Andy 
Bookter for serving as lead project technician during the data collection phase; Rusty Barker, 
Ryan Dupuis, Huy Hoang, and Oliver Huang assisted with field data collection; Chris Monary, 
Huy Hoang, Oliver Huang, and Simon Park voluntarily contributed an unbelievable amount of 
time to blimp imagery georeferencing; Nicole De La Mora worked on hydraulic analyses; and 
Dylan Garner was a tremendous student GIS analyst. We are indebted to visiting student Huy 
Hoang for performing all 1D numerical modeling and collaborating on the project. He received 
financial and logistical support from the Student Exchange Program of the Tokyo University of 
Agriculture and Technology. Dr. Sara Yarnell (UCD) provided discussions and data about the 
Foothill yellow‐legged frog, for which we are very grateful, even though we ended up deciding 
not to use it in the study. 

This project would never have gone anywhere without all the help provided by kind people 
beyond our ivory walls. Rick Weaver (USFS) helped with preliminary planning for our field 
data collection campaign. Don and Debbie Shipley, operators of the River Rest Resort 
campground in Washington, California, facilitated our data collection logistics, provided river 
access at a crucial location, donated miscellaneous supplies, and helped with contacting other 
local residents who could help with specific needs. John Godfrey allowed us to locate a storage 
container on his property, come and go as needed, and also install and maintain a water level 
sensor. Many local landowners along the study reach graciously allowed us to access the river 
through their property. The study is indebted to all the folk of Washington, California. 

We thank the following individuals who provided wisdom, guidance, and access to diverse 
resources: Tom Payne (TRPA), Thomas Studley (PG&E), Gene Geary (PG&E), and Jessica 
Erickson (NID). At PG&E, David Ward and Matt McPheeters provided hydrological data, while 
Thomas Studley and Gene Geary provided insights and information about aquatic resources. 
Jennie Garza (HDR/DTA) provided a CD containing diverse hydrological data available in the 
Drum‐Spaulding relicensing process. Bill Morrow (NID), Jarvis Caldwell (HDR/DTA), and 
David Ward also helped coordinate the timing of the airborne LIDAR survey. Mark Allen 
(TRPA) provided all of the habitat suitability curves used in the study, which was a critical 
element for the project. Helpful reviews and feedback were provided by Prof. Allen James 
(University of South Carolina), Dudley Reiser (R2 Resource Consultants, Inc), Michael Barclay 
(HDR/DTA), Thomas Studley (PG&E), and Dr. Joshua Wyrick (UC Davis). 

   



ii 

PREFACE 

The California Energy Commission Energy Research and Development Division supports 
public interest energy research and development that will help improve the quality of life in 
California by bringing environmentally safe, affordable, and reliable energy services and 
products to the marketplace. 

The Energy Research and Development Division conducts public interest research, 
development, and demonstration (RD&D) projects to benefit California. 

The Energy Research and Development Division strives to conduct the most promising public 
interest energy research by partnering with RD&D entities, including individuals, businesses, 
utilities, and public or private research institutions. 

Energy Research and Development Division funding efforts are focused on the following 
RD&D program areas: 

• Buildings End‐Use Energy Efficiency 

• Energy Innovations Small Grants 

• Energy‐Related Environmental Research 

• Energy Systems Integration 

• Environmentally Preferred Advanced Generation 

• Industrial/Agricultural/Water End‐Use Energy Efficiency 

• Renewable Energy Technologies 

• Transportation 

 

21st Century instream flow assessment framework for mountain streams is a report for contract 
number 500‐02‐004, conducted by the Center for Aquatic Biology at the University of California, 
Davis. The information from this project contributes to Energy Research and Development 
Division’s Energy‐Related Environmental Research Program. 

 

For more information about the Energy Research and Development Division, please visit the 
Energy Commission’s website at www.energy.ca.gov/research/ or contact the Energy 
Commission at 916‐327‐1551. 
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ABSTRACT 

Society expects that science and technology should play a central role in balancing hydropower 
societal benefits with preserving healthy aquatic ecosystems in remote mountainous regions. 
River science is relatively young and rapid advances in data‐collection, mechanistic‐modeling, 
and spatial‐analysis technologies are transforming assessment methodologies and the state of 
knowledge. The disparity between the latest advances in scientific river research and the use of 
relatively simple river assessment methods for management efforts, such as hydropower dam 
relicensing, has been growing. This study addressed the gap by showing the practical capability 
and cost‐effectiveness of performing instream flow assessment over a large spatial extent and at 
high resolution in a mountain river using a combination of remote‐sensing methods and 2D 
hydrodynamic modeling. The authors conducted analyses that yielded an interdisciplinary and 
spatially explicit perspective on the status of a ~12.2 kilometer testbed river segment on the 
South Yuba River between Lake Spaulding and the town of Washington, CA in the northern 
Sierra Nevada. The researchers investigated stage‐dependent patterns and processes at multiple 
spatial scales of fluvial landform nonuniformity. The most important finding was that the 
geomorphology, hydraulics, and physical habitat of the river segment are linked across four 
spatial scales. Researchers identified a recurring pattern of discrete fluvial landforms at the scale 
of ~1‐10 channel widths in length. The study linked hydraulics and the availability of preferred 
physical microhabitat for specific fish species’ lifestages to the observed pattern of 
morphological units, which were linked to reach attributes, which in turn were determined by 
segment‐scale attributes. Perhaps the most important insight for river management was that 
integrating spatially explicit geomorphology, hydrology, hydraulics, and physical habitat 
characterization could improve instream flow assessment. Such integration would provide a 
foundation for quantifying current conditions, explaining their origins, and predicting what is 
necessary for their maintenance and/or improvement. 
 
 
Keywords:  instream flow assessment, mountain river hydraulics, mountain river fluvial 
geomorphology, mountain river hydrology, mountain river physical habitat analysis, regulated 
rivers, human impacts on rivers. 
 

 

 

Please use the following citation for this report: 

Pasternack, G.B. and A.E. Senter. 2011. 21st Century instream flow and assessment framework 
for maountain streams. California Energy Commission, PIER. CEC‐500‐2013‐059. 
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APPENDIX A: 
3D joint probability distributions of depth and velocity 
for each morphological unit for each season for each 
flow simulated with the 2D model. 
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B‐1 

APPENDIX B: 
Data Table of % GHSI binned values and 3-D Graphical 
representation of distribution by species lifestage, 
SYLC flow, and season



APB‐2 

SACRAMENTO SUCKER

Dry 

Season
 ADULT
 JUVENILE

Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0


5
 16.0
 2.0
 2.0
 2.0
 77.9
 31.9
 3.7
 3.5
 3.6
 57.2

10
 16.5
 2.1
 2.1
 2.1
 77.3
 30.9
 3.6
 3.5
 3.6
 58.3

20
 17.1
 2.1
 2.1
 2.2
 76.5
 23.8
 3.4
 3.3
 3.4
 66.2

30
 13.5
 2.0
 2.1
 2.1
 80.3
 16.8
 2.8
 2.8
 2.9
 74.7

45
 8.5
 1.6
 1.6
 1.7
 86.6
 10.6
 2.1
 2.1
 2.2
 83.0


RAINBOW TROUT

ADULT
 JUVENILE


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

5
 8.6
 15.2
 21.6
 24.0
 30.6
 17.2
 3.1
 3.1
 3.3
 73.3

10
 17.3
 15.9
 21.7
 18.2
 26.9
 13.7
 2.8
 2.8
 3.3
 77.5

20
 26.5
 19.8
 19.5
 13.7
 20.6
 8.0
 2.0
 2.0
 2.3
 85.6

30
 25.8
 24.1
 18.9
 12.3
 19.0
 5.8
 1.5
 1.5
 1.8
 89.3

45
 19.3
 24.7
 24.6
 12.7
 18.7
 3.4
 1.0
 1.1
 1.2
 93.3


PIKEMINNOW/HARDHEAD

ADULT
 JUVENILE


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

5
 33.2
 8.8
 8.9
 11.4
 37.7
 50.0
 6.3
 6.8
 5.4
 31.4

10
 34.2
 9.6
 10.4
 12.3
 33.6
 50.4
 7.9
 7.6
 5.7
 28.4

20
 35.7
 11.3
 13.5
 13.3
 26.1
 46.9
 12.1
 9.8
 6.5
 24.7

30
 33.8
 13.1
 15.9
 13.2
 24.0
 36.1
 17.5
 12.1
 7.2
 27.1

45
 26.4
 16.0
 19.2
 13.4
 25.0
 22.4
 16.0
 17.4
 10.0
 34.2


Percent Distribution of 2D Model results




APB‐3 

SACRAMENTO SUCKER

Dry 

Season
 FRY
 SPAWN

Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0


5
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A

10

20

30

45


RAINBOW TROUT

FRY
 SPAWN


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

5
 32.3
 16.3
 24.0
 8.2
 19.2
 N/A
 N/A
 N/A
 N/A
 N/A


10
 33.4
 16.7
 24.6
 8.1
 17.2

20
 28.0
 18.9
 29.4
 8.6
 15.0

30
 20.6
 17.5
 32.5
 13.7
 15.7

45
 13.3
 12.7
 29.6
 25.9
 18.6


PIKEMINNOW/HARDHEAD

FRY
 SPAWN


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

5
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A


10

20

30

45


Percent Distribution of 2D Model results




APB‐4 

SACRAMENTO SUCKER

Wet 

Season
 ADULT
 JUVENILE

Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0


5
 17.1
 2.1
 2.1
 2.1
 76.6
 N/A
 N/A
 N/A
 N/A
 N/A

15
 17.0
 2.1
 2.1
 2.2
 76.6

30
 14.5
 2.1
 2.1
 2.2
 79.2

55
 10.4
 1.8
 1.8
 1.9
 84.1

100
 6.4
 1.4
 1.4
 1.5
 89.3

190
 3.3
 0.9
 0.9
 1.0
 93.9

350
 2.0
 0.6
 0.6
 0.7
 96.2


RAINBOW TROUT

ADULT
 JUVENILE


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

5
 21.7
 17.2
 21.0
 16.1
 24.1
 32.2
 17.6
 26.4
 8.0
 15.9

15
 26.4
 19.9
 19.4
 13.7
 20.6
 27.8
 18.8
 29.6
 8.8
 15.0

30
 26.6
 23.3
 18.5
 12.7
 18.9
 21.9
 18.1
 32.6
 12.2
 15.2

55
 22.3
 26.2
 21.0
 12.1
 18.4
 16.0
 14.9
 31.6
 20.6
 16.8

100
 15.3
 22.2
 28.7
 14.0
 19.8
 10.2
 10.4
 25.1
 33.0
 21.4

190
 8.1
 12.4
 26.8
 22.9
 29.8
 5.9
 6.3
 14.4
 34.7
 38.8

350
 4.5
 6.9
 13.0
 17.2
 58.3
 3.2
 3.6
 8.7
 19.0
 65.5


PIKEMINNOW/HARDHEAD

ADULT
 JUVENILE


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

5
 35.1
 10.3
 11.6
 12.7
 30.4
 49.9
 9.3
 8.4
 6.1
 26.4

15
 35.7
 11.3
 13.5
 13.3
 26.1
 46.7
 12.2
 9.8
 6.5
 24.8

30
 34.6
 12.6
 15.6
 13.2
 24.0
 38.7
 16.5
 11.5
 7.1
 26.2

55
 30.2
 15.1
 17.5
 13.3
 23.9
 27.6
 18.2
 15.5
 8.3
 30.3

100
 21.0
 16.3
 21.8
 13.9
 27.1
 17.0
 13.4
 16.0
 12.2
 41.4

190
 10.1
 10.7
 20.5
 16.4
 42.4
 9.5
 7.5
 9.4
 10.9
 62.7

350
 5.6
 4.9
 10.3
 11.2
 67.9
 5.3
 4.2
 5.1
 6.5
 78.9


Percent Distribution of 2D Model results




APB‐5 

SACRAMENTO SUCKER

Wet 

Season
 FRY
 SPAWN

Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0


5
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A

15

30

55

100

190

350


RAINBOW TROUT

FRY
 SPAWN


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

5
 N/A
 N/A
 N/A
 N/A
 N/A
 39.6
 9.2
 7.8
 8.2
 35.2


15
 41.5
 8.8
 6.8
 7.2
 35.7

30
 39.1
 9.1
 6.9
 7.5
 37.5

55
 34.3
 9.3
 7.2
 7.6
 41.6

100
 25.1
 9.2
 7.6
 8.1
 50.0

190
 15.7
 5.7
 5.4
 7.0
 66.2

350
 9.0
 3.8
 3.6
 4.6
 79.0


PIKEMINNOW/HARDHEAD

FRY
 SPAWN


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

5
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A


15

30

55

100

190

350


Percent Distribution of 2D Model results




APB‐6 

SACRAMENTO SUCKER

Snowmelt 

Season
 ADULT
 JUVENILE

Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0


10
 16.7
 2.1
 2.1
 2.1
 77.0
 30.5
 3.6
 3.5
 3.6
 58.8

25
 17.2
 2.1
 2.1
 2.2
 76.4
 24.3
 3.4
 3.3
 3.5
 65.5

50
 14.3
 2.0
 2.1
 2.2
 79.4
 17.4
 2.9
 2.8
 2.9
 73.9

140
 10.1
 1.8
 1.8
 1.9
 84.4
 12.3
 2.3
 2.3
 2.4
 80.7

210
 13.0
 1.9
 2.0
 2.1
 81.0
 14.8
 2.7
 2.6
 2.8
 77.1

525
 6.5
 1.4
 1.5
 1.5
 89.1
 8.1
 1.8
 1.8
 1.9
 86.4

1103
 3.2
 0.9
 0.9
 1.0
 94.0
 4.1
 1.2
 1.2
 1.2
 92.4

3000
 1.6
 0.5
 0.6
 0.6
 96.8
 2.0
 0.7
 0.7
 0.7
 95.9

6921
 0.9
 0.3
 0.4
 0.4
 97.9
 1.3
 0.5
 0.5
 0.5
 97.2


RAINBOW TROUT

ADULT
 JUVENILE


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

10
 18.4
 16.0
 21.6
 17.7
 26.2
 33.2
 16.8
 25.0
 8.0
 16.9

25
 26.0
 19.2
 19.5
 14.0
 21.1
 28.6
 18.9
 28.8
 8.5
 15.3

50
 26.5
 23.3
 18.3
 12.7
 19.2
 21.2
 18.0
 32.8
 12.4
 15.7

140
 22.0
 26.6
 21.0
 12.0
 18.4
 15.3
 14.3
 32.1
 21.5
 16.9

210
 25.5
 24.5
 19.0
 12.2
 18.8
 18.0
 16.6
 34.1
 15.1
 16.2

525
 15.6
 23.0
 28.1
 13.9
 19.4
 10.3
 10.4
 25.4
 32.7
 21.2

1103
 8.2
 13.4
 28.4
 21.7
 28.3
 5.4
 6.2
 15.0
 36.6
 36.8

3000
 3.4
 5.6
 11.6
 16.9
 62.4
 2.5
 2.8
 6.9
 17.9
 69.9

6921
 2.2
 3.6
 6.3
 9.0
 78.9
 1.7
 1.8
 4.8
 10.0
 81.7


PIKEMINNOW/HARDHEAD

ADULT
 JUVENILE


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

10
 34.4
 9.7
 10.7
 12.4
 32.8
 50.3
 8.2
 7.8
 5.8
 27.9

25
 35.6
 11.1
 13.3
 13.3
 26.7
 47.3
 11.7
 9.6
 6.5
 25.0

50
 34.4
 12.6
 15.7
 13.1
 24.2
 37.8
 16.8
 11.6
 7.1
 26.7

140
 29.8
 15.2
 17.7
 13.3
 24.0
 26.4
 18.3
 15.7
 8.6
 31.0

210
 32.7
 13.4
 16.7
 13.2
 24.0
 33.2
 17.3
 12.9
 7.8
 28.7

525
 22.5
 15.3
 20.9
 14.6
 26.7
 17.4
 14.2
 16.9
 11.2
 40.3

1103
 10.6
 11.6
 22.0
 15.7
 40.1
 8.9
 8.0
 10.0
 12.0
 61.1

3000
 4.5
 4.0
 8.8
 10.7
 71.9
 4.2
 3.2
 4.2
 5.9
 82.4

6921
 2.9
 2.3
 4.7
 6.9
 83.2
 2.7
 2.1
 2.8
 4.0
 88.4


Percent Distribution of 2D Model results




APB‐7 

SACRAMENTO SUCKER

Snowmelt 

Season
 FRY
 SPAWN

Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0


10
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A

25

50

140

210

525

1103

3000

6921


RAINBOW TROUT

FRY
 SPAWN


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

10
 13.1
 2.7
 2.7
 3.2
 78.2
 37.2
 9.6
 8.5
 9.3
 35.4

25
 8.3
 2.0
 2.0
 2.4
 85.2
 41.7
 8.7
 6.8
 7.3
 35.5

50
 5.9
 1.6
 1.6
 1.8
 89.1
 38.5
 9.1
 7.1
 7.4
 37.9

140
 4.1
 1.2
 1.2
 1.4
 92.1
 33.3
 9.7
 7.4
 7.6
 41.9

210
 5.1
 1.4
 1.4
 1.6
 90.5
 35.8
 10.0
 7.5
 7.7
 38.9

525
 2.4
 0.8
 0.8
 1.0
 94.9
 25.5
 8.6
 7.4
 8.3
 50.1

1103
 1.1
 0.5
 0.5
 0.5
 97.4
 15.8
 5.7
 5.5
 7.0
 65.9

3000
 0.6
 0.3
 0.3
 0.3
 98.5
 6.7
 3.2
 3.2
 4.4
 82.4

6921
 0.4
 0.2
 0.2
 0.2
 98.9
 4.9
 2.3
 2.3
 3.0
 87.5


PIKEMINNOW/HARDHEAD

FRY
 SPAWN


Flow (cfs)
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0
 0.6-1
 0.4-0.6
 0.2-0.4
 0-0.2
 0

10
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A
 N/A

25

50

140

210

525

1103

3000

6921


Percent Distribution of 2D Model results
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APPENDIX C: 
Visual representation of GHSI % distribution of every 
species lifestage analyzed in section 11.0 Ecological 
Analysis 



APC-1 
 

Appendix C 
 
Visual representation of GHSI % distribution of every species lifestage analyzed in 
section 11.0 Ecological Analysis (see Table 42). 
 
Each image consists of a set of three depictions, as can be seen here on APC-1.  Each 
species lifestage is represented at three flows, which correspond to three GHSI values.  
The top panel depicts the highest % of preferred area for the specific lifestage.  Middle 
panel depicts a mid-range % of preferred area.  Lower panel depicts a low % of 
preferred habitat.   Each lifestage is represented at three flows and across three reaches, 
for a total of 9 visual representations of each species lifestage. 
 
Each image set consists of three images.  The image sets are ordered by reach, with the 
first image depicting the upper end of Reach 1 and the lower end of Reach 2 at three 
flows and the accompanying GHSI values.  The second image depicts the upper end of 
Reach 2 and the lower end of Reach 3.  This image stops just below Canyon Creek, thus 
the first two images encompass much of the accessible river near Washington, CA.  The 
third image depicts all of Reach 6 and 7 and parts of upper Reach 5 and lower Reach 8, 
includes Jolly Boy and Killer Fang Falls and the confluence of Fall Creek with the 
mainstem. 
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APPENDIX D: 
2D Transect results of percent distribution of GHSI 
binned values by species, lifestage, season, and flow 
release as measured by SYLC gage
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Appendix D 
 
2D Transect results of percent distribution of GHSI binned values by species, 
lifestage, season, and flow release as measured from SYLC gage. 
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APPENDIX E: 
1D Model results of percent distribution of GHSI 
binned values by species, lifestage, season, and lfow 
release as measured from SYLC gage. 
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Appendix E 
 
1D Model results of percent distribution of GHSI binned values by species, 
lifestage, season, and flow release as measured from SYLC gage. 
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